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THE ORIGIN OF THE SPECIALIZED TEETH OF THE 

CARNIVORA. 

BY E. D. COPE. 

THE specially developed teeth of the Carnivora are the canines 
and sectorials. The former are large in many orders of Mam- 
malia, and their origin is probably to be sought among the Thero- 
morphous reptilia, 1 as Clepsydrops and Deuterosaiirus, if not in 
still lower types. The successive modifications of form which 
have resulted in the existing specialized single sectorial tooth of 
the Felidw have been already pointed out. 2 They were shown to 
consist in the gradual obliteration of the internal and posterior 
tubercles and the enlargement of the external anterior tubercle in 
connection with an additional anterior tubercle. The modifica- 
tion in the character of the dentition taken as a whole, was shown 
to consist in the reduction in the number of teeth, including the 
sectorials, until in Felis, etc., we have almost the entire function 
of the molar series confined to a single large sectorial in each jaw. 
Observation on the movements of the jaws of Carnivora shows 
that they produce a shearing motion of the inferior on the su- 
perior teeth. This is quite distinct from the sub-horizontal move- 
ment of Ruminants, or the vertical motion of hogs and mon- 
keys. Examination of the crowns of the sectorials shows that 
the inner side of the superior, and the external side of the in- 
ferior, are worn in the process of mastication. The attempt to 
cut the tough and stringy substances found in animal bodies, 
is best accomplished by the shearing of the outer edge of the 
lower molar on the inner edge of the external tubercles of the 
superior molar in an animal with simple tubercular teeth. The 
width of the mandible is too great to allow the inferior teeth to 
shear on the inner edge of the inner tubercles of the superior 
series. The cusps of both superior and inferior teeth engaged in 
this process, have developed in elevation, at the expense of those 
not engaged in it, viz : the internal cusps of the same teeth. The 
atrophy of the latter cannot have been due to friction, since the in- 
ternal cusps of the inferior series which have not been subjected to 
it, are reduced like those of the superior sectorial, which have. In- 
deed, it is possible that some of the Creodonta, the carnivores of 

'American Naturalist 1878 p. 829. 

2 Cope, Proceedings Academy Philada., 1865, p. 22. 
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the lower Eocene, may have been derived from ancestors without 
or with rudimental inner cusps. In any case the effect of use in 
lengthening the cusps appears to have operated in the Carnivora, 
as it has done to a greater degree in the Ungulata ; and the lat- 
eral vertical wear would appear to have resulted in the blade-form, 
as transverse wear in the Ungulates has resulted in the plane 
grinding surface. 

The specialization of one tooth to the exclusion of others as a 
sectorial, appears to be due to the following causes. It is to be ob- 
served in the first place that when a carnivore devours a carcass, it 
cuts offmasses with its sectorials, using them as shears. In so doing 
it brings the part to be divided to the angle or canthus of the soft 
walls of the mouth, which is at the front of the masseter muscle. At 
this point, the greatest amount of force is gained, since the weight 
is thus brought immediately to the power, which would not be 
the case were the sectorial situated much in front of the masse- 
ter. On the other hand the sectorial could not be situated far- 
ther back, since it would then be inaccessible to a carcass or mass 
too large to be taken into the mouth. 

The position of the sectorial tooth being thusshown to be depen- 
dent on that of the masseter muscle, it remains to ascertain a 
probable cause for the relation of the latter to the dental series 
in modern Carnivora. Why, for instance, were not the last mo- 
lars modified into sectorial teeth in these animals, as in the ex- 
tinct Hyaenodon, and various Creodonta, The answer obviously is 
to be found in the development of the prehensile character of the 
canine teeth. It is probable that the gape of the mouth in the 
Hyaenodons, was very wide, since the masseter was situated rel- 
atively far posteriorly. In such an animal the anterior parts of 
the jaws with the canines had little prehensile power, as their 
form and anterior direction also indicates. They doubtless 
snapped rather than lacerated their enemies. The same habit is 
seen in the existing dogs, whose long jaws do not permit the lac- 
erating power of the canines of the Felida, though more effec- 
tive in this respect than those of the Hyaenodons. The useful- 
ness of a lever of the third kind, depends on the approximation 
of the power to the weight ; that is, in the present case, the more 
anterior the position of the masseter muscle, the more effective 
the canine teeth. Hence it appears that the relation of this mus- 
cle to the inferior dental series depended originally on the u?e of 
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the canines as prehensile and lacerating organs, and that its 
insertion has advanced from behind forwards in the history of 
carnivorous types. Thus it is that the only accessible molars, 
the fourth above and the fifth below, have become specialized as 
sectorials, while the fifth, sixth, and seventh have, firstly, remained 
tubercular as in the dogs, or, secondly, have been lost, as in hy- 
aenas and cats. 

:o: 

GRIEF IN THE CHIMPANZEE. 

BY ARTHUR E. BROWN. 

SOME months ago I called attention in the "Notes" of the 
Naturalist to several evidences of a high degree of mental 
power on the part of the chimpanzee. One of the pair which, at 
that time, was in the Philadelphia Zoological Garden, has since 
died, and the behavior of the surviving one on that occasion ap- 
pears to me to bear somewhat on the acquired nature of the physi- 
cal means by which our strongly excited emotions find relief, as 
well as on the origin of those emotions themselves. 

Among the lower animals, with the exception of some domes- 
ticated varieties, any striking display of grief at the death or 
separation from an animal to the companionship of which they 
had been accustomed, has rarely been observed, and although a 
few statements of such occurences have been made by different 
authorities, it is probable that the feeling of individual association, 
or friendship — if the term maybe so used — partakes too much 
of an abstract nature to be sufficiently developed in them to re- 
tain much of a place in memory when the immediate association 
be once past. This would seem to be the case even in one of the 
strongest of animal attachments — the maternal instinct — in which 
the direct presence of the offspring, acting as a stimulus, calls forth 
the emotion of the mother, which, strongly rooted as it appears 
to be, contains much of a reflex nature and ceases on the disap- 
pearance of its cause. And here let it be said, that although the 
instinct of maternity and the sentiment of friendship perhaps 
differ widely in their origin, yet in their manifestations they are 
so nearly alike that the reverse feelings excited by any violence 
done to them, need not and probably do not differ much in kind. 

With the chimpanzee, the evidences of a certain degree of genu- 
ine grief were well marked. The two animals had lived together 
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